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Desigh Method for LL C Soft-switching Based on Dead-time
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Abstract: LLC converters are widely applied in the fields of household energy storage and distributed energy
storage owing to their excellent features such as a good soft-switching range and a high power density. In the
modulation design of LLC converters, to achieve a high efficiency, it is necessary to meet the conditions for resonant
soft-switching based on the design of hardware parameters with a low overall power loss of the converter. The
commutation process during the dead-time is analyzed to explore the influences of the parasitic parameters of switching
devices on the realization of soft-switching in the converter. By optimizing the switching timing sequence during the
dead-time and utilizing the circuit mechanism where the parasitic parameters of switching devices participate in
resonance, the realization of soft-switching is facilitated, ensuring a higher operation efficiency. Considering the loss
distribution during the dead-time, the impact of not changing the modulation under bidirectional power flow conditions
on the efficiency is analyzed. Finally, verification was performed by building a 4 kW LLC prototype to carry out a
bidirectional power transmission experiment.
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